Adverse environmental conditions impose stress in the plant, like heat, cold, salinity, heavy metal, nutrient, droughtstress; play a very prominent role to limit the plant growth and development. During the exposure of these wide ranges of stresses, plant itself changing or developing at morphological, biochemical or molecular level. During the morphological changes, plant not only reduceduration of life but also reducing plant body skeletons like shortening of plant height, while the adjustment of ion transport, carbon metabolism and synthesis of osmoregulatory compound or compatible moleculeslike proline, glycinebetaine, sorbitol takes place at molecular level.Different kinds of compatible solutes enable to the plant to tolerate abiotic stress. Proline is one the most effective compatible molecule that produces in the wide range of organism including plant under the adverse conditions. A transcriptional characteristic known as up and down regulation of gene expression may be observed during osmotic stress. These changes may be facilitating directly by various stress condition. The up regulation in the plants result,proline accumulation under osmotic stress while down regulation result deterioration process.
Proline is awater soluble amino acid and beneficial solute that accumulate in plant under different kinds of stresses such as drought, cold, heat, heavy metal, nutrient and salt stress. Initially the proline accumulation occurs in plant tissues in response to stresses that cause reduction of water result low water potentialsuch as drought, salinity and freezing but also recorded in response to heavy metal toxicity (Anaytullah, 2007; Verslues et al., 2006; Sharma and Dietz, 2009 and Siddique and Dubey, 2017) .The capacity of proline accumulationdepending upon the level of stress and also can vary from one species to another species up to many foldin respect of control (Hayat et al., 2012 and Verbruggen and Hermans, 2008) .Now a day, it is established that the accumulation of proline within plants under adverse or stress conditions play a significant roles for developing stress tolerance capacity and act as an osmoregulatory compound (Hare and Cress, 1997) .Heat stress, salt stress and heavy metal stress is another important abiotic stress (Anaytullah et al., 2012; Munns and Tester, 2008 and Siddique and Dubey, 2017) whichinversely affect the crop growth in term of biomass and yield of crop (Ahmad et al., 2012; Mantri et al., 2012 and Karur et al., 2012) . In saline situation, Osmotic regulation is an important mechanism at cellular levelby virtue plants accumulate many compatible solutes inside the cell like proline, polyols and betaine that play a an important role to mitigate the effect of salinity stress in barley plant (Hasegawa et al., 2000 and Chen et al., 2007) .While, heat stress also reduce crop growth and accelerate the accumulation of different organic base biochemical compound i.e. proline, betaine and sugar by adapting specific strategies. However, the synthesis of proline under various kinds of stresses results stabilization process cell structure (Anaytullah et al., 2012; Kaushal et al., 2011and Ashraf and Foolad, 2007) . Synthesis of osmolytes (osmoregulatory compound) especially proline enable plants to develop osmotic adjustment through osmoregulatory process under diverse environmental conditions. Therefore, it is well known with osmoprotectant compound which can stabilize the effect of stresses at cellular level (Aziz and Khan, 2001 ).
Role of proline in heat stress
Heat stress in term of increased temperature beyond the threshold level, have a detrimental effect on crop growth and their development around the world.The harmful effect of heat stress can be overcome by the development of thermo tolerance genotypes by using modern approaches. Therefore, it is urgent need to understand the response of plant against heat stress. In general, the term heat stress may be defined as increase in temperature beyond a threshold level for a period of time sufficient to cause permanent damage to plant growth and development. When temperature raises more than 40 0 C, plants suffer with higher amount of water loss through stomata that reduced the chlorophyll content and ultimately rate of photosynthesis and respiration and enhance membrane damageat molecular level (Gosavi et al.,2014; Kumar et al., 2012 and Jagtap et al., 1998) .A well known concept of increased temperature making imbalance between rate of photosynthesis and respiration in which rate of photosynthesis decrease due to decrease the activity of rubisco at carboxylation site and rate of photorespiration increased consistently as temperature goes beyond the threshold level ( Fig.1 )due to this reason, growth and development of plant is adversely affected therefore, the yield of crop plant reduced (Cen and Sage; Hall, 2001;Kurukulasuriya and Rosenthal,2013 and Siddique and Bose, 2015). To mitigate the effect of heat stress, genetic approaches may be one of tool which helps in developing thermo tolerance variety of plant (Wahid et al., 2007) . Wide ranges of compound are known at present time which may help to protect the plant against heat stress injury within the plant by maintaining osmotic and turgor pressure that facilitate the movement of water within the plant cells. Such kind of compound is known as compatible solutes. Proline is one of the compoundsthat play a very crucial role for tolerance mechanism against various kind of stress (Shevyakova et al., 2009 and Anaytullah et al., 2012) .Proline is not only acting as osmolytes but also have a three very fine role in inner side of plant i.e. metal chelator, antioxidant defense and signaling molecule (Hayat et al., 2012) . Effect of heat stress inbeginning stage appear at cellular level specially plasma membrane and biochemical reaction event (Sung et al., 2003 and Anaytullah et al., 2012) .Increased proline content within the plant due to heat stress act asa osmoprotectant for plant cell (Kumar et al., 2012) . The most popular biosynthetic pathway of proline synthesis takes place in cytoplasm is Glutamate via ¯-Glutamyl phosphate and Glutamyl-¯-semialdehydeand initial two steps of proline biosynthesis is initiated byd-1-pyrroline-5-carboxylate synthetase (Parida et al., 2008) . Proline accumulation due to stress play a multifunctional role within the plant like low molecular weight chaperons, stabilizing proteins and enzymes and scavenging reactive oxygen species (Hameed et al., 2012 , Anaytullah et al., 2012 .
Role of proline in salinity stress
Word "salinity"represents diverseformof problems related to the soil when excessive amount of salts gathering takes place. This diverse form of gathering of salt within soil may be dividinginto two types especially alkaline and saline soils.The major root cause for the development of saline soil is the mismanagement of irrigation water in the soil because scarcity of drainage facility for leaching of salts resulting salty soil (IRRI, 2011; Iyenger and Reddy,1994). Therefore, salinity of soil plays a very wide role forbetter crop growth and development from initial stage of seed germination to the yield of crop. The intensity of side effect of salinity may be vary depending upon the amount of salt deposition in the soil and as well as tolerance level of particular crop (Lauchli and Grattan, 2007 and Munnset al., 2002) .Various attempts were taken by the worker to find out some important selection criteria for salinity tolerance during early stage of sowing especially up to seedling establishment but initial screening or evaluation have no much importance in respect to yield under salinity stress condition (Igartua et al., 1994 and Munns et al., 2002) .Production of reactive oxygen species i.e. radicals of H 2 O 2, O 2 and OH + increased under various kind of stress (i.e. salinity, heat,heavy metal, drought, high light intensity etc.) in which hydroxyl radical is one of the most reactive compound at molecular level (Fig.2) . Therefore, these reactive oxygen species may contribute a lot as a damaging moleculeunder adverse environment (Apel and Hirt, 2004; Das and Roychoudhury, 2014; Hasegawa et al., 2000; Prasad et al., 1994) . The primary strategy to mitigate the effect of salinity stress is the accumulation of compatible solutes within the plant (Sakamoto and Murata, 2000 and Hasegawa et al., 2000) . In case of salt sensitive variety of barley, accumulation of osmolytes proline, glycine betaine and polyols along with NaCl 2 induced K + efflux were found effective indicator of salt stress tolerance (Di Martino et al., 2003 and Chen et al., 2007) .A comparative study between sensitive and tolerance genotype reported that the proline content increased under salt stress conditions while an average increase of proline was fivefold in root and twenty fold in leaf (Chen et al., 2007 and Munns, 2002) Instead of conventional role of compatible solutes those are synthesize during the salinity stress have multifunctional role to stabilize plant cell and their skeleton for growth and development via protecting photosystem II, structure of enzymes and regulating reactive oxygen species (Abbas et al., 2018; Zhu et al., 2001; Bohnert et al., 1995; Noiraud et al., 2001) (Fig. 3) .
Role of proline in heavy metal stress
Industrialization, weathering of rocks and urbanization are the main source for causing heavy metal pollution in the soil and water that is one of the most important natural resources. Due to this activity, many harmful heavy metals such as Cu, Pb, Cd, As, Ni, Mn, Zn and others enter in the soil, water and air therefore; they cause serious damage to the plant and animal. Theses heavy metals are very useful for plant growth and development when they are in limited range but beyond the limit will be very harmful (Hall, 1981 Kavi Kishor et al., 1995) .Various kind of stress commonly induced oxidative stress that lead to cause a process known as lipid per-oxidation thereby disruptiontakes place at cellular level especially plasma membrane therefore leakage of potassium from the plant cellwhile the finding of research also shows that exogenous application of proline not only suppress the heavy metal induced lipid per oxidation but also potassium leakage that may execute to provide protection to the plant cell (Mehta and Gaur, 1999; Seel et al., 1992 and Cuin and Shabala, 2007 and Hasanuzzaman et al., 2010b .
CONSLUSION
Finally, we can conclude that, now-adays, people facing the daunting challenges for the remediation of heavy metals from our contaminated agricultural fields. The stresses viz. Heavy metal, Salinity and Heat, finally produce the Reactive Oxygen Species, which lead the membrane dame and diminishing the homeostasis of the plant cells. At the same time Proline play a significant role in the form of protectant/ osmolyte for defending the cross talk stresses in the plants.
